TRANSPLANT PHYSICIANS agree that the success of a clinical heart transplant program is directly related to available support services. Over the past 10 years a new group of health professionals has emerged-clinical transplant coordinators and organ procurement coordinators. These individuals have made significant contributions to the practice of organ procurement and transplantation.
Today in the United States, there are 500 coordinators who are members of the North American Transplant Coordinators organization. Over 30% function in the clinical heart transplant coordinator role, working closely with cardiologists and transplant surgeons to organize preoperative and postoperative care of the transplant patient and his family. Nearly three-quarters of this group are responsible for procuring, preserving, distributing organs for transplantation and many serve in a dual capacity. The coordinator's role in the field of transplant surgery is becoming formalized, both nationally and internationally.`It has been said that the coordinator acts as the "central exchange through which all relevant information is channeled" and is the "keystone" of the transplant unit.4 It has become critical, therefore, that the professional relationship between heart transplant candidate and the clinical transplant coordinator as well as the organ procurement coordinator be clarified and understood (figure 1). This role may include organizing the initial patient evaluation, scheduling events at the time of transplant, obtaining family permission for organ donation, assisting in organ recoveries, preservation, and sharing of solid organs, and counseling bereaved members of the organ donor's family.
Patient referral and evaluation. When a patient is referred to a transplant center for heart transplant evaluation, the satisfaction of the patient and his family often depends on the relationship developed with the clinical Vol. 75, No. 1, January 1987 transplant coordinator. This coordinator works closely with the cardiologists and transplant surgeons and is at the nucleus of all care given. The sensitivity shown by the clinical coordinator during high-anxiety periods of pretransplant evaluation, preoperative medical stabilization, and immediate and long-term postoperative follow-up can be a source of security for the patient. The patient may be seen by many services, with constantly changing personnel, but the coordinator consistently remains in a supportive partnership with family, patient, and attending physicians.
Heart transplant candidates are usually referred to the transplant center by a family physician, cardiologist, or cardiovascular surgeon. The clinical coordinator is often the first person from the transplant program to meet the patient and to explain the evaluation process and is the last person he sees at the time of hospital and clinic discharge. After the patient meets with the cardiologist or transplant surgeon, the coordinator takes responsibility for scheduling the subsequent pretransplant evaluation. This evaluation may vary slightly from center to center but usually consists of several days intensive screening and may be performed on an inpatient or outpatient basis. The screening usually consists of psychosocial, medical, and financial evaluation.
The psychiatric and psychosocial assessments are very important and help the clinical coordinator anticipate future difficulties. Not only does this type of evaluation explore the patient's psychological status and his understanding of the disease process and willingness to comply with therapy, but this process also evaluates support systems available to the patient. It is important to obtain a factual and complete psychosocial history, including family background, education, work history, current family constellation, and available individuals who can provide emotional support and physical assistance, and the clinical coordinator frequently is the best person to do this. Of special interest to the coordinator will be several issues. For example, how does the patient deal with medical procedures, and how much responsibility does he take for The necessity of a compliant patient after the transplant cannot be overemphasized. The social service department and coordinators frequently spend time helping to make plans for housing out-of-town patients and family. The patient and family unit can be referred to appropriate support groups that might be useful during the stressful waiting period.
The transplant coordinator in concert with the social worker will also explore the patient's support matrix. It is critically important that a family member or other person makes a commitment to stay with the patient in the local area throughout the transplant process. This is important not only for emotional support, but is also of practical help in managing the patient.
Financial counseling and screening is also important and integrated into the medical evaluation by the transplant coordinator. The patient's ability to withstand the financial shocks of long-term medication and multiple postoperative tests must be considered in the overall patient evaluation and creative solutions to these challenges must be reached.
The medical portion of the pretransplant evaluation is extensive and should identify appropriate patients with intractable heart failure who are seriously ill and not likely to live more than one year but who do not have significant underlying systemic illnesses that 30 might hamper recuperation and rehabilitation after surgery. It must be determined that there has been no irreversible damage to the central nervous system, liver, or kidneys that would preclude recovery. It is important that a thorough review of the patient's medical history and a complete physical examination be performed. Particular attention should be paid to the possibility of active infection, the presence of fixed pulmonary hypertension, recent pulmonary embolus, concurrent malignancy, or diabetes mellitus requiring insulin therapy.
Routine laboratory studies as detailed in table 1 are scheduled and candidates for cardiac transplantation should also undergo a complete right and left heart catheterization and in some cases endomyocardial biopsy.
The primary criteria for selection of the heart transplant recipient as well as absolute contraindications to cardiac transplantation are summarized in table 2. The clinical transplant coordinator should make certain that all of the appropriate informnation is obtained so that the attending physicians and patient are informed of the evaluation progress and results.
If the patient is not believed to be a suitable heart transplant candidate, the attending physicians as well as the clinical coordinator inforrn the patient in an honest but compassionate manner why transplantation is not the therapy of choice, explaining the next best medical option. The coordinator is valuable in providing more detailed information about the decision and giving additional emotional support to the patient and his family.
If the patient is accepted as a candidate, the coordi- nator intensifies teaching to prepare the patient and family for the events ahead. This education should include survival rates of the program, average waiting time for a donor heart, information on postoperative diagnostic procedures, side effects of medications, and reasonable expectations for rehabilitation. Manuals specifically describing the procedure followed should be developed at each institution and distributed to the patient and his family.
If the patient is medically unstable and needs to be hospitalized, the clinical coordinator, as well as the attending physicians, see the patient daily and are available to the family for consultation. Once the patient is accepted as a candidate for transplant, the clinical coordinator requests that the procurement department enter the case into the national organ sharing system. A representative from the organ procurement team then meets with the patient and family to explain how the procurement system works.
Responsibility of the clinical coordinator during transplantation. Once a donor heart is located, the clinical coordinator notifies the selected recipient and family and makes arrangements for outpatients to be admitted via the emergency department and inpatients to begin their surgical preparation. The patient is examined by Vol. 75, No. 1, January 1987 the coordinator and a physician one last time before the patient is considered a definite candidate. It is important to determine whether any absolute contraindications to cardiac transplantation have occurred during the interim waiting period (table 2) .
Once the patient is declared medically sound for transplantation, the clinical coordinator intensifies final preoperative education and remains in close contact with the patient and his family to alleviate fear and anxiety until the patient is taken to the operating room. Table 3 outlines the routine preoperative orders initiated by the clinical coordinator for a patient undergoing heart transplantation.
Donor organ referral. A recent report suggested that virtually all (>99%) donor hearts for transplantation are retrieved from kidney donors.5 Our recent series of isolated heart transplant confirms this observation. Of 33 consecutive transplants performed in a 28 month period, 32 were from kidney donors. It was also reported that of almost 2000 donors nationally, 77% had brain death caused by trauma, 11% cerebrovascular accidents, 3% cardiopulmonary arrest, 2% drug overdose, and 2% brain tumors; 5% were listed as "other."5 Again, our experience mirrors these findings (table 4) .
Organ procurement coordinators should consider any potential donor referral a multiorgan donor until proved otherwise and once a coordinator receives this referral, initial screening information will be requested by phone. Information obtained should include donor age, cause of brain injury, blood group type, respiratory status, blood urea nitrogen level, serum creatinine, electrolytes, current vital signs, amount of inotropic After receiving this initial screening information, the procurement coordinator begins to function as liaison between referring hospital, transplant candidate's cardiologist, clinical coordinator, transplant surgeon, and frequently procurement coordinators in other transplant centers. When the initial information satisfies the coordinators and attending physicians, the brain-dead, beating-heart cadaver should be considered a realistic donor and the transplant and procurement coordinators confer with the transplant physician to put the process of organ retrieval in motion. Further tests may be requested to evaluate specific organs or resolve questions that have been raised after assessment of the initial information.
The organ procurement coordinator is then responsible for planning either distant or local organ recovery. This includes arranging for local and distant ground or air transportation, notifying surgical personnel, informing host hospitals of the surgeon's request for information for final evaluation of the donor, surgical instruments, and solutions needed in the operating room (table 5) .
Criteria and evaluation of donor hearts for transplantation. Optimal candidates for the donation of a heart should be individuals with documented neurologic death who are less than 35 years of age and have had no severe trauma to the heart, no prolonged cardiac arrest, 32 no known prior heart disease, no systemic infection, no malignancy other than a primary brain tumor, and no severe diabetes or hypertension. The potential donor should not have had prolonged hypotension, and inotropic support should be kept to a minimum. Many programs have adopted a 35 year age limit in men and a 40 to 45 year age limit in women.' However, we suggest that extreme caution with donors over 40 years of age should be taken. One of the most important points in donor evaluation is a careful medical history obtained from a private attending physician or a member of the family and most often the organ procurement coordinator is the most appropriate person to pursue this.
Although 12 lead electrocardiograms are done routinely, an echocardiogram or cardiac catheterization may be extremely helpful when any suspicion of abnormality occurs. Consulting cardiologists are often called for interpretation of physical findings and diagnostic tests. Some laboratory data may be confusing and such expert clarification becomes extraordinarily important. For example, severe trauma or brain injury can cause massive elevation of serum creatine kinase, yet this enzyme evaluation may be necessary to characterize significant myocardial contusion.
Just as important as the documentation of concomitant disease processes is detailing the events surrounding injury that led to brain death. Often paramedics must be contacted to establish the exact length of hypotension, hypoxia, or cardiac arrest. Reports from the trauma or emergency room service must be carefully reviewed to document the amount and duration of hy- First, the declaration of brain death must be appropriately made, meeting the specific state's criteria, and this declaration must be documented in the individual's chart. Second, consent from the local coroner or medical examiner must be obtained when the case falls under such jurisdiction. These cases usually include suspected homicides, suicides, drug overdoses, or any case where the events surrounding brain death arouse suspicion. Finally, consent of the legal next of kin Vol. 75, No. 1, January 1987 must have been obtained and documented in the medical record.
A legal framework for organ donation was put into place when the Uniform Anatomical Gift Act was passed in all states and the District of Columbia. This act allows an individual to make provisions for donating organs or tissues before death and allows the next of kin to donate a decedent's organs or tissues after death.
Organ procurement coordinators must be versed in the legal priorities of the next of kin and act as advocates to all parties concerned in obtaining permission for organ donation.
Interestingly, it is not so important who approaches the next of kin for permission for organ donation as that the person making the request should be comfortable doing so. In one study, 75% of the families approached with a request for organ retrieval from a brain-dead relative said yes. Eighty-four percent of the families approached by nurses who felt comfortable and confident in requesting permission said yes, whereas all of the families approached by nurses who felt uncomfortable in making the request refused to donate.7 One donor's mother stated that families are very aware of health professionals who are comfortable with death and making such requests.8 She charged nurses to accept their own mortality and to reflect on how organ donation might positively influence a family's experience about the death of a loved one. She stated that if hospital staff members were not comfortable with the issue of donating organs and with death and dying, they should have the courage to find other individuals to support families confronted by that challenge or they should work in a setting where this situation would not arise. She also knew that 70% of families asked about organ donation say yes but felt that too few were asked, believing it was primarily because of a lack of comfort with the subject. Importantly, she also knew from experience that other families in similar situations have expressed the belief that donating organs and tissues alleviates some of the pain of losing a loved one.
Procurement coordinators are always willing to request permission for organ donation and, just as important, they are willing to meet with the family or next of kin after consent has been obtained to explain the donation procedure.
Procurement coordinators believe this is part of informed consent, and they most frequently are the persons responding to questions the family may have about organ donation. Table 6 lists the questions most frequently arising in these conversations. The coordi- nator must have considered each of them carefully, having appropriate answers that can be given in a forthright but sensitive fashion to the next of kin. Indeed, these points should actually be raised by the procurement coordinator if the family does not bring them up. Most of the family's concern centers around understanding brain death, a difficult concept to grasp when a loved one is pink and warm, on a respirator, and has a steady heart beat and wholesome blood pressure. Their anxiety about the patient "not really being dead" must be addressed en face and discussed freely. Families will often ask the coordinator if anything more could possibly be done for the patient. If the coordinator had done his homework and knows the patient's history, course of illness, and determination of death, he can serve in a supportive role to the patient's physician by emphasizing what the physician has told the family. In a survey of donor families conducted by the New England Organ Bank, several families said they did not understand brain death and did not know when the patient actually died. Two even stated they felt they had helped to quicken the patient's death. If the coordinator is aware that families have these considerations, they can help alleviate these anxieties by once again explaining to the family that the patient received the best care possible, nothing more can be done, and he really is dead. Furthermore, a clear explanation of why the respirator is removed after the surgery and why the body will not be returned to the intensive care unit is essential. The next most often voiced concerns deal with the potential for maiming the appearance of the donor, the interruption of funeral arrangements, and whether any additional financial burden will be incurred. After all questions posed by the donor family have been discussed, it is important that the coordinator give them a specific name and telephone number for contacting the procurement office. Most families have many additional questions that arise during discussions after the coordinator has departed. Also, having someone to contact after the donation has occurred may be critical to help alleviate feelings of guilt or inappropriate grief.
The coordinator from the location where donation has occurred has the additional responsibility of following up with the donor family to inform them, in general terms, when and where the organs were transplanted. Often, however, the visiting procurement coordinator wishes to acknowledge the family and help answer any additional queries. On some occasions the recipient or the recipient's family will request that they be allowed to make contact with the donor family, and the converse is also often true. Since the anonymity of both families and individuals may have been requested, it is critical that any potential contact be orchestrated through the procurement program. After the initial inquiry, the appropriate parties decide whether they wish to communicate directly with the other party or through the procurement coordinators or to allow no dialogue at all. Coordinators see themselves as advocates for both donor and recipient families and should act as communication conduits for both parties upon request. Donor organ sharing. In the past several years, donor organ sharing has taken on a new importance. When kidneys were the only vital organs transplanted, physicians frequently waited until the kidneys were removed and the histocompatibility testing completed before deciding which patient would receive the organs. Furthermore, heart transplant programs are distinctly different from kidney transplant programs because of many other important factors, such as strict donor age criteria and specific weight and size requirements. Few heart transplant programs, therefore, can provide the necessary organs from local program procurement activity. For example, 20 of the last 33 hearts transplanted by The Methodist Hospital and Baylor College of Medicine program were procured from as far as 1350 miles (table 4).
In 1982 the demand for vital organ sharing became so great that the North American Transplant Coordinators Organization (NATCO) established a computerized registry called 24-Alert to facilitate the distribution of organs other than kidneys. Since its inception in CIRCULATION September 1982, 1043 hearts have been shared through 24-Alert. This system coordinated more than 80% of the hearts transplanted in the United States from September 1982 through June 1986.
The United Network for Organ Sharing (UNOS), which has served kidney programs in the United States since 1976, now lists all vital organs required and available and produces a printout of the listing. This system cannot be activated without a terminal, but procurement coordinators in the field can communicate with UNOS organ center staff, who can then alert the coordinator of locations where donor organs are needed. The procurement coordinator can then proceed with contacting the appropriate centers. In 1985 a "UNOS Stat" code was implemented and is designed to find an organ for a transplant candidate who has less then 12 hours to live unless a transplant can be performed. Once a patient is listed as UNOS Stat, the UNOS organ center staff alerts every procurement center in the country, informing them of the listing. Once this alert has been put out to the centers, all coordinators who have a donor will contact the Organ Center to determine whether their donor will meet the UNOS Stat criteria.
Despite the tremendous effort to procure donor organs, many patients have long, traumatic waits, and all too often patients die before a suitably matched organ can be found. In our program the mean wait is 37 days (±+ 47 SD), but the range has been 1 to 179 days.
Even though more than 80 institutions in the United States have reportedly performed heart transplants, local donor organ supply most often does not meet local demand because of many logistic and medical problems. These difficulties include the fact that local donors may not be of the same blood type as local candidates or may not be of compatible size. Furthermore, at the time a donor organ becomes available a recipient may have developed a complication that excludes him, transiently, as a candidate. Other important considerations include the fact that organ donations from a distant site may have to be refused if procurement teams are deployed on organ retrieval missions or are exhausted by missions completed in the immediate past. Because of dependence on air travel, weather may influence a team's ability to get to the site of the potential organ donor. It is therefore common for coordinators to find themselves in situations where a local donor heart will not meet the criteria for a local recipient. That heart will be used by a distant program, and the coordinator may subsequently fly 1000 miles to procure a heart for the local recipient. Donor donor's attending physician and the procurement surgeon, the procurement coordinator can often assume most of the responsibility for donor medical management, relieving workload stress at the host hospital. After brain death has been established, the goal is to maintain adequate perfusion of organs slated for harvesting. This is challenging because normal homeostatic regulatory mechanisms are failing at this time.
As the brain stem is compressed, the autonomic nervous system becomes dysfunctional and donors may exhibit either hypertension with reflex bradycardia or become hypotensive as the peripheral vascular resistance decreases. Hypotension may be additionally exacerbated by dehydration and volume loss caused by bleeding or diabetes insipidus. When a low blood pressure is evident, volume expansion should be instituted with infusion of appropriate fluids and blood products, albumin, or other colloidal solutions as dictated by the individual clinical circumstances.
The use of isotonic fluids may be more appropriate and less expensive, and when the acid/base, electrolyte, and metabolic variables are known, appropriate solutions such as lactated Ringer's, normal or halfnormal saline, or other electrolyte-enriched solutions can be chosen appropriately. It is important that the organ procurement coordinator have a basic understanding of the composition of these fluids, the goals to be achieved by their infusion, and potential complications that could develop. Maintenance of the central venous pressure at 5 to 10 cm water or the pulmonary capillary wedge pressure at 12 to 18 mm Hg will ensure adequate volume. However, patients may sometimes require higher filling pressures to guarantee reasonable forward flow if the systemic vascular resistance is excessively low (table 7). One common error to be avoided, however, is excessive volume infusion. This may create significant pulmonary edema, particularly in the face of early adult respiratory 97-1020 C distress syndromes, and this difficulty will in turn cause hypoxia and eliminate the lungs as one of the organs suitable for transplant. Vasopressors may be required to maintain the mean arterial pressure at an adequate level to ensure organ perfusion (70 to 80 mm Hg). One should use these drugs only after correcting intravascular volume depletion and reversing electrolytes, particularly hypokalemia and hypernatremia, and acid/base disturbances (particularly hypokalemia and hypernatremia). Premature use of high doses of vasopressors might otherwise render a perfectly suitable organ useless.
One underrecognized problem in brain-dead, beating-heart cadavers is the development of diabetes insipidus. Compression of the pituitary gland itself or loss of its blood supply will inhibit secretion of antidiuretic hormone as well as of thyrotropic and adrenocorticotropic hormones. The resultant free-water diuresis can be massive, causing profound hypernatremia, volume depletion, and hemodynamic instability. This condition can be treated easily with hypotonic volume replacement and administering vasopressin (Pitressin) 5 to 15 U subcutaneously or intramuscularly every 2 to 4 hours or as needed. Vasopressin may also be given in a continuous intravenous drip (10 U in 500 ml Ringer's lactate at 50 ml/hr). If hypotension persists despite correction of these problems, vasomotor instability can be improved by infusion of dopamine or dobutamine in doses of 5 to 10 gg/kg/min. Hypothermia frequently occurs in the brain-dead patient and maintenance of body temperature between 340 and 360 C should be attempted to avoid the possibility of cardiac arrest. With respect to body temperature, requirements for an isoelectric electroencephalogram before declaration of brain death mandates that patients not be hypothermic.
Because serious infections may preclude the utilization of organs from a potential donor, the procurement coordinator must be vigilant for fevers, pulmonary infiltrates, urinary tract infections, and purulent secretions, bringing their presence to the attention of supervising physicians so that an assessment of their significance can be made. Overt septicemia precludes the use of kidneys and liver for transplantation and should probably exclude the heart as well, although cases of successful cardiac transplantation in the face of bacteremia has been reported.9 Concerns of unsuitability of potentially infected cardiac donors and the use of prophylactic antibiotics in particular patients are important issues the procurement coordinator and attending physicians must discuss. If antibiotics are given, nephrotoxic drugs should be given low priority. 36 Since all brain-dead, beating-heart cadaveric organ donors will be apneic, appropriate ventilation must be ensured by having the patient intubated and on a respirator. Volume cycle respirators seem best suited and tidal volumes should be 10 to 15 cc/kg/inspiration with inspired oxygen concentration high enough to keep arterial oxygen levels at 80 mm Hg or greater. Positive end-expiratory pressure to maintain adequate oxygenation should be added only as a last resort, since this might compromise cardiac output and blood pressure in the hemodynamically labile patient.
Matching of available donor organs to recipients. Prospective organ matching is a luxury few cardiac transplant programs can realize. Since most organs for heart transplant are procured from distant sites and on short notice, pretransplant lymphocyte crossmatching cannot be performed. Additionally, precise HLA matching does not now seem essential in heart transplantation with today's newer approaches to immunosuppression. Still, retrospectively performed crossmatches done with serum or lymph node material obtained at the time of donor organ recovery may be important to clarify early surgical failures or to predict future difficulties with rejection that would motivate more aggressive immunosuppression in any given patient in the follow-up period. Occasionally, a transplant candidate will have developed antibodies with specific antigens preoperatively and therefore will require a pretransplant crossmatch. High levels of reactivity should be searched for before transplant in all candidates, and if a prior crossmatch is needed this information will be listed on the sharing computers. The coordinator at the donor center then will contact the coordinator at the transplant center desiring the heart and make arrangements for a sample of the donor's blood to be sent to the transplant center so the crossmatch can take place before the donor heart is removed. Since logistical problems often interfere with this exchange of blood, many coordinators have developed serum-exchange programs between their center and other transplant centers to expedite the sharing of hearts. Obviously, this difficulty creates a tremendous challenge and generally prolongs the waiting period.
Multiorgan procurement etiquette. When a local transplant coordinator invites a visiting organ procurement team into a hospital in which a tremendous effort has been made developing a procurement program, a great deal of risk is taken. Conversely if a visiting coordinator wants to be invited back by the host coordinator to procure other hearts, he knows he must use proper multiorgan procurement etiquette. This etiquette con-sists of being able to work professionally with one or more surgical teams from other programs without creating turbulence among the donor hospital staff. Visiting teams should always regard themselves as guests. Some factors causing friction include late arrival (particularly when it could have been avoided), making other teams wait, being demanding in an operating room that might have very limited staff, not letting the host coordinator know in advance what the donor hospital must provide, and bringing guests, especially guests representing media or personal interests without permission obtained from the host coordinator and hospital.
The host coordinator can also cause great discordance when a surgical team arrives at the donor hospital, reviews the chart, and finds the host coordinator has not communicated a cardiac arrest, prolonged hypotension, inaccurate weight or size, incorrect blood type, or some other pertinent medical exclusion. A thousand mile ride can be very long when no heart is procured, particularly when exclusionary information was at hand before the visiting team's departure. Another pitfall for the host coordinator is forgetting to check for the written brain death declaration. When this happens, one or more visiting teams arrive and everyone waits until a physician comes to assess the patient and write the declaration. Multiorgan procurements are difficult enough under the best of circumstances, and good communication between coordinators makes a crucial difference. Common sense and simple procurement rules have been put into place by coordinators through necessity and evolution, and it behooves all coordinators to learn proper etiquette and to share it with their surgical teams.
The best scenario is when all teams arrive immediately before the donor is taken to the operating room. In this circumstance, the procurement physician has the opportunity to go to the intensive care unit, review the patient's chart, chest x-ray, and electrocardiogram, and perform a physical examination. Prior telephonetransmitted information is then confirmed. The organ procurement coordinator then makes copies of the neurologic death documentation, organ donation consent form, and other pertinent parts of the patient's chart so that proper records may be returned to the transplant center. The visiting coordinator and procurement physician can meet the intensive care nurses and speak to the donor family. The procurement surgeon or coordinator will then call the transplant center to validate the donors acceptability and initiate the final stages of preoperative care for the recipient. Before the surgical recovery begins, all surgeons from Vol. 75, No. 1, January 1987 each procurement team and the anesthesiologist meet and make a plan of action that is agreeable to all parties involved.
Frequently, this ideal scenario does not take place. One or more teams may be late, the donor may be unstable, and one team will have had to begin surgery before another's arrival. Even so, the procedure should go smoothly, with each surgeon and his team taking their place at the operating room table and quietly proceeding with the work at hand.
Multiorgan donations differ from a single kidney donation because of the inability of the heart, liver, or pancreas to tolerate ischemia.9
Anesthesia support for carefully monitoring fluids, electrolyte replacement, and cardiovascular variables is necessary because cardiovascular integrity and body temperature must be controlled to prevent cardiac arrest. 10 Urine output is recorded periodically and the coordinator is responsible for recording warm and cold ischemic times of various organs. Warm ischemic time is noted as the interval in which organs are at body temperature but lacking circulation. Warm ischemic time ends when the organs are cooled by perfusion with cold solutions. Cold ischemic time begins when the organ has been cooled and continues until the organ is transplanted.
At the technical end of the organ recovery, many emotionally oriented concerns must then be addressed and the procurement coordinators must understand them and deal in a sensitive fashion with the procurement team members present. It will be the host coordinator who is left with the operating room staff after the circulatory support is removed and the body is prepared for the morgue. The removal of circulatory support interventions may be difficult for all members of the operating room team. Mutual emotional support and discussion may be helpful. It must be repeatedly emphasized that the patient has been pronounced dead and is dead regardless of the presence of cardiac action before the surgical procedure. The termination of the donor surgery is a stressful time for operating room personnel. It is difficult to view a body disconnected from support systems and at the same time to see organs continuing on the preservation apparatus. It is helpful for members of the operating room team to come to terms with their personal and professional thoughts and emotions before participating in such procedures. The fact that organ procurement is accomplished only after death has been pronounced may be difficult to accept without reservation until one understands that brain death is an established medical and legal concept consistent with widely accepted moral and ethical principles.
At the completion of the donor surgery, the body is prepared by the operating room staff and transported to the morgue. The usual hospital policies on caring for and disposing of deceased patients are followed. All appropriate administrative staff are appraised when the procedure is finished. The medical examiner may also be notified, particularly if an autopsy is scheduled. The funeral home is contacted by the pathology department or by the medical examiner after the autopsy. The physician who performs the donor surgery dictates an operative note for inclusion in the donor's chart. Follow-up on the organ recipient's progress is a must for all operating room and intensive care staff so they have reenforcement that their personal effort was beneficial to others.
Heart preservation. The reported experiences of transplant surgeons performing multiorgan procurement have alleviated the concerns of others that any one organ's quality may be compromised. 9 11-14 The heart is removed through a median sternotomy, which can be done simultaneously with a midline abdominal incision for removal of intra-abdominal solid organs. If harvesting of intra-abdominal organs is to be performed in conjunction with harvesting the heart, surgical exposure of the abdominal organ is performed while the heart continues to support the circulation.
A portable supply pack will be transported by the procurement team to the donor organ explant site and will contain all the supplies necessary to remove the heart in case some or all critical supplies are not available. Close coordination between the procuring team and transplanting team at the home base hospital is, of course, important. The recipient will be taken to the operating room but will not be anesthetized until the donor heart has been visualized in situ, to be certain that no unexpected abnormality exists. Furthermore, although the recipient may be prepared and cannulated for cardiopulmonary bypass, removal of the native heart will not take place until the donor heart is actually in the operating room.
After the patient receives anticoagulants and each organ is isolated, Ringer's lactate solution is used initially to cool and flush the heart; then the aorta is clamped above and below and cardioplegic solution is perfused. The heart is also cooled topically with cold saline. After the heart is cooled, flushed, and paralyzed, the dissection is completed and the heart is prepared surgically for transplantation.
After the heart has been flushed in situ, it is removed to a sterile back table, and placed into a metal basin 38 containing 40 C saline or ice slush saline. After all blood has been thoroughly removed, the heart is then placed into a sterile bowel bag filled with cold saline.
The bag is removed of all excess air and is tied tightly with umbilical tape, placed into a second bag filled with saline, prepared like the previous bag, and both bags with the heart are placed into a sterile plastic container with saline. After the container is filled, it is placed into a third bowel bag and once again tied securely. Then the heart is placed in an ice cooler filled with ice for transport.
While the surgeon and his assistant are completing the packaging of the heart for transplant, the coordinator has made the final check to see that the ground transport vehicle is waiting and that someone is available to lead the team through the hospital to the vehicle.
One last call is made by the surgeon or coordinator from the donor hospital or airport to inform the recipient surgeon at the transplant center that the aircraft is ready to depart. Any changes in estimated time of arrival are reported. Now the recipient surgeon knows exactly how much time he has before arrival of the heart, so that he can plan his work to coincide with the heart's arrival in the operating room.
Some of the best communications happen in the aircraft on the way home. The procurement coordinator knows this trip is mostly finished. Ground transportation has been confirmed at the home center and now everyone can relax until the plane taxis to a stop. Now is the time to discuss what went well, what could have been better, and what should be done next time.
The phrase "maximum communication equals minimal ischemic time" best describes the philosophy of the retrieval and transplant team.
Summary. As cardiac transplantation has evolved into a viable therapeutic option for some terminally ill patients with end-stage heart disease, the role of clinical transplant and donor organ procurement coordinators has evolved into a new health profession. 15 These well-trained, highly skilled, and dedicated individual's permeate all levels of the organ transplantation process, providing continuity of care and smoothness to a complicated path of operation.
